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(54) Method and system for road vehicle communication 

(57) A road vehicle communication method allows 
bothway communication to be held between a mobile 
station (1 06), which sends a request for an information 
service and receives it, and a central base station (204) 
and local base stations (206-210) located at a roadside 
for sending the information service to the mobile station 
(1 06). The central base station (204) and the local base 
stations (206-210) use optical fibers in part of the trans- 
mission path thereof for the bothway communication 
and perform at least one of electric-to-optical conver- 
sion and optical-to-electric conversion. The mobile sta- 
tion (106) is caused to send the request for an 
information service beforehand. In response to the 
request, the local base station (206/208/210) covering 
the mobile station (106) expected to receive the infor- 
mation service is estimated. When the mobile station 
(106) lies in a service area (214/216/218) to which the 
local base station estimated is assigned, a control sta- 
tion (202) is caused to provide the mobile station (106) 
with information corresponding to the information serv- 
ice requested. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a road vehi- 
cle communication method using light and radio and 
advantageously applicable to a reservation download 
type of asymmetric communication system. This type of 
communication system belongs to a family of Road 
Vehicle Communication (RVC) systems capable of pro- 
viding automotive vehicles with information services by 
ROF (Radio On Fiber), which implements radio commu- 
nication between the vehicles and roadsides by use of 
optical fibers. 

Description of the Background Art 

[0002] Wired services and wireless services are 
available with an asymmetric communication system. 
Wired services use, e.g., ADSL (Asymmetric Digital 
Subscriber Line) or CATV (Cable Television) Internet 
while wireless services use communication satellites. 
ADSL and CATV Internet are implemented by existing 
metallic telephone lines and exclusive coaxial cables for 
CATV, respectively. As for wireless services, telephone 
lines and satellites are assigned to up-going channels 
(requests for information services) and down-going 
channels (provision of information services), respec- 
tively. 

[0003] A request for an information service, 
whether it be wired or wireless, and the provision of the 
same are effected substantially at the same time at the 
same location. Locations where information services 
are available are fixed. The maximum communication 
rate available on down-going channels is 1 Mbps (meg- 
abits per second). 

[0004] There is an increasing demand for informa- 
tion services that users can receive at destinations or 
while in movement To meet this demand and consider- 
ing the fact that some information services deal with 
audio, video or similar mass information, environments 
that allow users to receive services rapidly without any 
stress are essential. 

[0005] Wired services are, however, provided only 
at fixed locations. Likewise, wireless services are 
received from satellites via fixed antennas, so that com- 
munication terminals to receive the services via the 
antennas are also fixed in place. Further, such informa- 
tion service systems are not feasible for the transmis- 
sion of mass information because the maximum 
communication rate is 1Mbps, as stated earlier. 
[0006] Moreover, each information service is imple- 
mented as an exclusive system independent of the 
other systems. In addition, information service systems 
linked to other networks or media have not been 
reported yet. 



SUMMARY OF THE INVENTION 

[0007] It is therefore an object of the present inven- 
tion to provide a road vehicle communication method 

5 capable of providing a mobile station with mass infor- 
mation rapidly when the mobile station reaches a desti- 
nation or while it is running at high speed. 
[0008] An RVC method of the present invention 
allows bothway communication to be held between a 

10 mobile station, which sends a request for an information 
service and receives it, and a central base station and 
local base stations located at a roadside for sending the 
information service to the mobile station. The central 
base station and the local base stations use optical fib- 

15 ers in part of the transmission path thereof for the both- 
way communication and perform at least one of electric- 
to-optical conversion and optical-to-electric conversion. 
The mobile station is caused to send the request for an 
information service beforehand. In response to the 

20 request, the local base station covering the mobile sta- 
tion expected to receive the information service is esti- 
mated. When the mobile station lies in a service area to 
which the local base station estimated is assigned, a 
control station is caused to provide the mobile station 

25 with information corresponding to the information serv- 
ice requested. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 [0009] The objects and features of the present 
invention will become more apparent from the consider- 
ation of the following detailed description taken in con- 
junction with the accompanying drawings in which: 

35 FIG. 1 is a block diagram schematically showing an 
ROF road vehicle communication system with 
which a road vehicle communication method 
embodying the present invention is practicable; 
FIG. 2 is a schematic block diagram showing a non- 
40 DSRC (Dedicated Short Range Communication) 
system included in the system of FIG. 1 ; 
FIG. 3 Is a schematic block diagram showing a 
DSRC system also included in the system of FIG. 1 ; 
FIG. 4 is a schematic block diagram showing a spe- 
45 cific configuration of a mobile station applicable to 
the system of FIG. 1 . 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

50 [0010] Referring to FIG. 1 of the drawings, an asym- 
metric RVC system for practicing an RVC method 
embodying the present invention is shown and imple- 
mented as an ROF communication system. In FIG. 1, 
part of the RVC system not relevant to the understand- 

55 Ing of the present invention is not shown. Signals are 
designated by reference numerals attached to connec- 
tion lines on which they appear. 
[001 1] As shown in FIG. 1 , the RVC system, gener- 
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ally 1 0, includes a non-DSRC system 1 00, a DSRC sys- 
tem 200, and an IP (Internet Protocol) network 300. A 
mobile station or automotive vehicle 106 sends a 
request for an information service via the non-DSRC 
system 1 00 and receives the information service via the 5 
DSRC system 200. Information to be provided exists on 
the IP network 300. DSRC refers to a beacon communi- 
cation system, particularly exclusive road vehicle com- 
munication using local radio zones. 
[0012] The non-DSRC system 100 implements 
short-range communication for a non-ITS (Intelligent 
Transport System) or advanced road communication 
system. FIG. 2 shows a specific configuration of the 
non-DSRC system 100. As shown, the non-DSRC sys- 
tem 100 includes a control station 102 and a base sta- 
tion 1 04 for mobile communication as well as the mobile 
station 106. The control station 102 assigns an address 
to the mobile station 106 (address assigning function) 
and guarantees mobile transmission of data (route con- 
trolling function). The term "mobile transmission of data" 
refers to control that maintains, e.g., an IP address 
assigned to the mobile station 106 even after the travel 
of the mobile station 106. This can be done with, e.g., a 
mobile IP or VIP (Visual Intelligent and Personal). 
[001 3] The base station 1 04 for mobile communica- 
tion communicates by radio with a microcell 108 that 
defines a service area for providing information serv- 
ices. The mobile station 1 06 is a terminal unit capable of 
sending a request for an information service and receiv- 
ing the information service. The mobile station 106 will 
be described more specifically later. 
[0014] The control station 102, base station 104 
and mobile station 1 06 and a relation therebetween will 
be described hereinafter, bottom- up. The mobile station 
1 06 existing in the microcell 1 08 sends a request for an 
information service to the base station 104. In 
response, the base station 104 communicates with the 
control station 102 via a mobile communication network 
110 and/or a wired communication network '112. The 
mobile communication network 1 1 0 and wired commu- 
nication network 112 may be, e.g., a handy phone net- 
work and PSTN (Public Switched Telephone Network), 
respectively. The control station 102 is connected to a 
gateway 12 (see FIG. 1) via a PSTN 114. 
[0015] In the illustrative embodiment, the gateway 
12 is connected to the IP network 300 (see FIG. 1). The 
gateway 12 is capable of converting a protocol. There- 
fore, the request for an information service sent from the 
mobile station 106 is transferred to an information 
server 14 via the gateway 12 and IP network 300. 
[0016] The DSRC system 200 is shown in FIG. 3 
specifically. As shown, the DSRC system 200 includes a 
control station 202, a central base station 204, and a 
plurality of (three in the illustrative embodiment) local 
base stations 206, 208 and 21 0. The mobile station 1 06 
is assumed to travel from the non-DSRC communica- 
tion system 100, FIG. 1, to the DSRC communication 
system 200, as indicated by an arrow A in FIG. 1. The 
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control station 202, like the control station 1 02 of the 
non-DSRC communication system 1 00, has an address 
assigning function and a route controlling function. The 
control station 202 additionally has a buffering function 
for temporarily holding information sent from the infor- 
mation server 14 and meant for the mobile station 106, 
and an authenticating function for authenticating the 
mobile station 106. 

[0017] The integrating control station 204 includes 
a frequency converting circuit, a signal distributing and 
connecting circuit, and a radio/light converting circuit, 
although not shown specifically. The integrating control 
station 204 is connected to the local base stations 206 
through 210 by optical fibers 212. 
[0018] The local base stations 206 through 210 
each include a light/radio converting circuit, a signal 
amplifying circuit, and a transmit/receive antenna, 
although not shown specifically. The local base stations 
206 through 210 each communicate with the central 
base station 204 via the optical fibers 212 and commu- 
nicate with the mobile station 106 by radio, 
[0019] The local base stations 206 through 210 
respectively cover service areas 214, 216 and 218 for 
providing the mobile station 106 with information serv- 
ices. The service areas 214 through 218 are microcells 
belonging to the DSRC system 200. 
[0020] As also shown in FIG. 3, a monitor station 
220 is connected to the central base station 204 and 
local base stations 206 through 21 0 by the optical fibers 
212. The monitor station 220 measures the radio wave 
environments of the local base stations 206 through 210 
with, e.g., sensors while monitoring the service areas 
214 through 218 with, e.g., CCD (Charge Coupled 
Device) type cameras. Further, the monitor station 220 
sends the resulting data to the control station 202 via 
the central base station 204 at a preselected period. 
[0021] The control station 202 is connected to a 
gateway 16, PSTN 224 (see FIG. 1) via an ROF RVC 
network 222. The gateway 16 is connected to the IP net- 
work 300 and also has a protocol converting function. 
[0022] The mobile station 106 sends a request for 
an information service in the service area 108 of the 
non-DSRC system 100 and then receives the informa- 
tion service in any one of the service areas 214 through 
218 of the DSRC system 200. The mobile station 106 
may alternatively send the above request while traveling 
in any one of the service areas 21 4 through 218. 
[0023] Referring again to FIG. 1, the information 
server 14 stores music or similar audio data com- 
pressed by MP3 (MPEG (Moving Picture Experts 
Group)-1 Audio Layer 3) or similar compression scheme 
and video data compressed by MPEG-1, MPEG-2, 
MPEG-4 or similar compression scheme. The informa- 
tion server 14 provides the mobile station 106 with such 
data in accordance with the request received from the 
mobile station 106. While the information server 14 is 
shown as being connected to the IP network 300, it may 
alternatively be connected to the PSTN 1 1 4 or the RVC 
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network 222, if desired. 
[0024] A position information control station 18 and 
a charge information control station 20 are also con- 
nected to the IP network 300. The position information 
control station 18 manages host identifier information 
particular to the mobile station 106, physical position 
information including GPS (Global Positioning System) 
information, and logical position information including IP 
address information. Further, the control station 18 
relates map information and network construction infor- 
mation. In addition, the control station 18 estimates the 
destination of the mobile station 1 06 on the basis of the 
travel pattern and history of travel of the mobile station 
106, information relating to a route that the mobile sta- 
tion 106 is expected to take, traffic information, and so 
forth. 

[0025] The charge information control station 20 
charges the mobile station 106 in accordance with the 
quantity and content of an information service provided 
by the information server 14. 

[0026] Reference will be made to FIG. 4 for describ- 
ing the mobile station 106 specifically. Assume that the 
mobile station 106 is located in the service area 214 
covered by the local base station 206 of the DSRC com- 
munication system 200, as shown in FIG. 3. The service 
area 214 may, of course, be replaced with the other 
service area 21 6 or 21 8. As shown in FIG. 4, the mobile 
station 106 includes an ROF RVC unit 106a, a mass 
storage 106b, and a car navigation system 106c. 
[0027] The ROF RVC unit 106a includes a trans- 
mit/receive antenna 106d and a signal amplifier, a sig- 
nal distributor/coupler and a frequency converter that 
are not shown in FIG. 4. The ROF RVC unit 106a com- 
municates with the local base station or roadside base 
station 206 assigned to the service area 214. In the 
case of a down-going channel, the ROF RVC unit 106a 
executes a procedure inverse to the procedure of the 
central base station 204. The ROF RVC unit 106a is 
capable of dealing with the millimeter-wave band. 
[0028] The mass storage 106b is implemented by, 
e.g., a hard disk or a DVD-RAM (Digital Video Disk- 
Random Access Memory) and stores information 
received from the information server 14. The mass stor- 
age 106b is capable of sharing media with the storages 
of fixed terminal units connected to a wired network. 
[0029] The car navigation system 106c is loaded 
with a DVD-ROM (Digital Video Disk-Read Only Mem- 
ory) and capable of receiving a radio wave from a GPS 
satellite via an antenna 106e. The system 106c com- 
pares information stored in the DVD-ROM and position 
information derived from the radio wave coming in 
through the antenna 106e. The system 106c then dis- 
plays the current position of the mobile station 106 and 
a route to a destination on a monitor, not shown, for 
guiding the occupant of the mobile station 106 to the 
destination. Further, the system 106c is capable of 
reading the Information stored in the mass storage 1 06b 
or displaying the information directly on the monitor via 
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the ROF RVC system 1 06a. 

[0030] The car navigation system 106c includes an 
antenna 106e for receiving a radio wave 400 from a 
GPS satellite, a radio wave/optical beacon type of signal 

5 402 from VICS (Vehicle Information and Communica- 
tion System) and/or an FM (Frequency Modulation) mul- 
tiplexed radio wave 404. The FM multiplexed radio wave 
404 may be a D (Differential) -GPS signal to which a 
VICS signal and correction data are added in order to 

10 reduce position errors. 

[0031] The car navigation system 106c may addi- 
tionally include a transmit/receive antenna 106f 
assigned to a handy phone/PHS (Personal Handy- 
phone System) radio wave 406. To communicate with a 

15 handy phone/PHS via the antenna 106f, the system 
106c uses existing or extra transmission/receipt cir- 
cuitry. Alternatively, the antenna 106f may be included 
in the ROF RVC unit 106a, in which case extra handy 
phone/PHS transmission/receipt circuitry will be 

20 arranged in the ROF RVC unit 1 06a. 

[0032] The local base station 206 is connected to 
the central base station 204 by the optical fibers 212, 
FIG. 3. 

[0033] A specific operation of the RO F RVC system 

25 1 0 will be described hereinafter. Assume that the mobile 
station 106 lies in the service area 108 covered by the 
base station 104 of the non-DSRC system 100 
assigned to mobile communication, as shown in FIG. 2. 
In the service area 108, the mobile station 106 sets up 

30 a communication link to the base station 104 by use of 
the handy phone/PHS function available with the car 
navigation system 106c. If the mobile station 106 out- 
puts any information service requested, the information 
server 1 4 outputs an ID (Identification) to the mobile sta- 

35 tion 106. The ID is for the sake of a reservation and 
information identifying the mobile station. This ID is for 
example, random numbers, car number ID + time infor- 
mation, a public key cryptogram, and so forth. The ID 
information is written into the mobile station 106. Also, 

40 in response, the base station 104 communicates with 
the control station 102 and requests it to assign an IP 
address to the mobile station 106. The IP address 
allows the position of connection of the mobile station 
106 to the network to be unconditionally identified. 

45 [0034] After the assignment of the IP address, the 
mobile station 106 communicates with the position 
information control station 18, which is connected to the 
IP network 300, via the non-DSRC system 100, PSTN 
224 and gateway 12, as shown in FIG. 1 . At this instant, 

so the mobile station 1 06 sends to the position information 
control station 18 its own ID information, GPS position 
information and other physical position information, IP 
address information and other logical position informa- 
tion, history-of-travel information, and route-to-take 

55 Information. The position information control station 18 
registers such information particular to the mobile sta- 
tion 106. 

[0035] Subsequently, the mobile station 106 sends 
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a request for an information service to the information 
server 14, which exists on the IP network 300, via the 
mobile communication network 110, PSTN 112 and 
gateway 12. In response, the information server 14 
inquires the position information control station 18 about 
the position of the mobile station 106 sent the request. 
On the receipt of the inquiry, the position information 
control station 18 estimates, based on the registered 
information relating to the mobile station 1 06, the DSRC 
system 200 to which the information server 14 should 
send information. The position information control sta- 
tion 106 then informs the information server 14 of infor- 
mation representative of the estimated DSRC system 
200. 

[0036] The information server 1 4 sends information 
read out to the DSRC system 200 designated by the 
information, which is received from the position informa- 
tion control station 18. Further, the information server 
14 sends to the mobile station 106 information repre- 
sentative of the destination of the above information, 
i.e., the designated DSRC system 200. If desired, the 
mobile station 106 may estimate the destination of the 
information in place of the position information control 
station 18 on the basis of its own position information. In 
such an alternative case, when the mobile station 106 
sends a request for an information service to the infor- 
mation server 14, the mobile station 106 adds to the 
request information indicative of a location (destination) 
where it is expected to receive the information service. 
[0037] The information server 1 4 transfers, via the 
gateway 1 6, the information to the control station 202 of 
the DSRC system 200 that is the destination of the infor- 
mation. The control station 202 has a buffering function 
for temporarily holding data, as stated earlier. The con- 
trol station 202 holds the information received from the 
information server 14 until the mobile station 106 enters 
any one of the service areas 214 through 218 of the 
DSRC system 200. 

[0038] When the mobile station 106 enters any one 
of the service areas 214 through 21 8, the ROF RVC unit 
106a thereof sets up a communication link to the control 
station 202 via one of the local base stations or roadside 
stations 206 through 21 0 belonging to the above service 
area, optical fibers 212, and central base station 204. At 
this time, the control station 202 assigns an IP address 
or an ID for information of reservation to the mobile sta- 
tion 106. 

[0039] The mobile station 106 requests the control 
station 202 to send the reserved information service to 
the mobile station 106. In response, the control station 
202 authenticates the mobile station 106 to which the IP 
address or the ID has been assigned. If the result of 
authentication is acceptable, the control station 202 
transfers the information temporarily stored therein to 
the local base station 206, 208 or 210 via the central 
base station 204 and optical fibers 21 2. The local base 
station received the information transfers it to the mobile 
station 106 at a frequency lying in, e.g., the millimeter- 
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wave band. 

[0040] The mobile station 106 writes the received 
information in the mass storage 1 06b thereof and deter- 
mines whether or not it has correctly received the entire 

5 information. If the answer of this decision is positive, the 
mobile station 1 06 sends its own host identifier informa- 
tion, end-of -receipt information and so forth to the 
charge information control station 20. In response, the 
charge information control station 20 charges the 

w mobile station 1 06 for the information service. 

[0041] As stated above, in the illustrative embodi- 
ment, the mobile station 106 can be provided with mass 
information at a time more rapidly than conventional at 
a destination or as soon as it enters a service area 

is where information services are available. Because the 
ROF RVC communication system 10 implements serv- 
ice areas on a microcell basis, communication can be 
held even in dead areas. This successfully increases 
the number of users to be accommodated for a unit 

20 area. Moreover, by using a broad frequency band, it is 
possible to provide different kinds of services rapidly. 
[0042] The illustrative embodiment has concen- 
trated on communication between the local base sta- 
tions 206 through 210 and the mobile station or on- 

25 board terminal unit 106. The on-board terminal unit 106 
may, of course, be replaced with a handy portable termi- 
nal unit. In such a case, the local base stations 206 
through 210 should preferably be located at, e.g., the 
wickets of railroad stations and the gates of event cites 

30 where traffic is heavy. 

[0043] In summary, in accordance with the present 
invention, an RVC communication system allows a 
mobile station and a base station to hold bothway, 
asymmetric communication with each other through 

35 electric-to-optical and/or optical-to-eiectric conversion. 
The mobile station can therefore be provided with 
desired mass information, particularly audio and video 
information, in a short period of time. In addition, users 
can enjoy information services without any stress. 

40 [0044] Further, because the RVC communication 
system using an ROF scheme implements service 
areas on a microcell basis and therefore allows commu- 
nication to be held even in dead areas. This success- 
fully increases the number of users to be 

45 accommodated for a unit area. Moreover, by using a 
broad frequency band, it is possible to provide different 
kinds of services rapidly. 

[0045] The entire disclosure of Japanese patent 
application No. 264726/1999 filed September 20, 1999 

so including the specification, claims, accompanying draw- 
ings and abstract of the disclosure is incorporated 
herein by reference in its entirety. 
[0046] While the present invention has been 
described with reference to the illustrative embodiment, 

55 it is not to be restricted by the embodiment. It Is to be 
appreciated that those skilled in the art can change or 
modify the embodiment without departing from the 
scope and spirit of the present invention. 
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Claims 

1. An RVC method for allowing bothway communica- 
tion to be held between a mobile station (106), 
which sends a request for an information service s 
and receives said information service, and an RVC 
system (200) at a roadside for sending said infor- 
mation service to said mobile station (1 06), wherein 

a central base station (204) and local base stations 
(206-210) use optical fibers (212) in a part of a 10 
transmission path for said bothway communication 
and perform at least one of electric-to-optical con- 
version and optical-to-electric conversion, CHAR- 
ACTERIZED IN THAT said RVC method comprises 
the steps of: 15 

(a) causing the mobile station (1 06) to send the 
request for an information service beforehand; 

(b) estimating, in response to the request, one 

of said local base stations (206-210) covering 20 
the mobile station (106) expected to receive the 
information service; and 

(c) causing, when the mobile station (106) lies 
in a service area to which the local base station 
estimated is assigned, a control station (202) to 25 
provide the mobile station with information cor- 
responding to the information service 
requested. 

2. A method in accordance with claim 1, CHARAC- 30 
TERiZED IN THAT said step (a) comprises a step 

(d) of transforming information representative of the 
request to a protocol to be dealt with by a different 
network, connecting the mobile station (1 06) to said 
different network, and sending said information to a 35 
provider (14) capable of providing information 
stored therein, and wherein said step (c) comprises 
a step (e) of transforming information read out of 
said provider (14) to a protocol to be dealt with by 
said control station (202), and causing said local 40 
base station (206/208/210) and the mobile station 
(1 06) sent the request to hold road vehicle commu- 
nication by radio. 

3. A method in accordance with claim 2, CHARAC- 45 
TERIZED IN THAT the different network comprises 
Internet (300) using an IP. 

4. A method in accordance with claim 2, CHARAC- 
TERIZED IN THAT the information read out of the so 
provider (1 4) is transformed to a protocol to be dealt 
with by a network connected to the different net- 
work, and wherein a PSTN (224) is connected 
between said different network and the road vehicle 
communication. 55 

5. A method in accordance with claim 1, CHARAC- 
TERIZED IN THAT said step (a) comprises the step 
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of: 

(d) causing, when the mobile station does not 
lie in the service area, said mobile station (106) 
to send the request via an existing mobile com- 
munication system; and 

(e) causing, when the mobile station lies in the 
service area when sending the request, said 
mobile station to send said request via an RVC 
system (200) using radio and available 
between the local base station and said mobile 
station (106). 

6. A method in accordance with claim 5, CHARAC- 
TERIZED IN THAT the existing mobile communica- 
tion system uses at least one of existing telephone 
lines and exclusive lines. 

7. A method in accordance with claim 2, CHARAC- 
TERIZED IN THAT the provider (14) provides the 
mobile station (106) with at least one of audio infor- 
mation and video information. 

8. A method in accordance with claim 7, CHARAC- 
TERIZED IN THAT the provider (14) is connectable 
to any one of the different network, the existing 
mobile communication system, and the RVC sys- 
tem (200) using the optical fibers (212). 

9. A method in accordance with claim 1 , further com- 
prising a step (d) of confirming, after said step (c), a 
delivery of the information service to the mobile sta- 
tion (106), and charging said mobile station (106) 
for said information service on the basis of at least 
one of a quantity and a content of said information 
service. 

10. A method in accordance with claim 8, CHARAC- 
TERIZED IN THAT the existing mobile communica- 
tion system and the RVC system each include a 
procedure for assigning, at a time of connection of 
the mobile station (106) and the different network, 
an identifier that unconditionally identifies a con- 
nection position of the mobile station (106) to said 
existing mobile communication system or said RVC 
system (200) to said mobile station (106), and a 
procedure for controlling mobile transmission of a 
route on which the information is to be provided. 

11. A method in accordance with claim 1, CHARAC- 
TERIZED IN THAT said step (b) comprises a step 
(d) of relating, when estimating the local base sta- 
tion (206/208/210), physical position information 
and logical position information of the mobile sta- 
tion (106) under control and map information and 
network information prepared beforehand, and esti- 
mating a destination of the mobile station (106) by 
compounding at least one of related information, 



EP 1 085 696 A1 



15 



20 



6 



11 



EP 1 085 696 A1 



12 



information representative of a movement pattern 
and a history of movement of said mobile station, 
information representative of an expected route, 
and traffic information. 

12. A method in accordance with claim 1, CHARAC- 
TERIZED IN THAT said steps (a) through (c) each 

. comprise a step (d) of measuring a radio wave con- 
dition of the local base stations (206-210), which 
performs radio communication with the mobile sta- 
tion (106) in a limited region covered by the local 
base station (206-210), monitoring the service area 
(214-218) covered by said local base stations (206- 
210), and repeatedly sending, at a preselected 
period, measured data and monitored data to said 
control station (202) governing said central base 
station (204) and said local base stations (206- 
210). 

13. A method in accordance with claim 1, CHARAC- 
TERIZED IN THAT the mobile station (106) 
includes a car navigation system (1 06c) and holds 
road vehicle communication with the local base sta- 
tions (206-21 0) in interlocked relation to or by using 
a function available with said car navigation system 
(106c). 

14. A method in accordance with claim 13, CHARAC- 
TERIZED IN THAT said method is capable of com- 
municating with a plurality of systems different from 
the road vehicle communication as well as with said 
road vehicle communication. 

15. A method in accordance with claim 14, CHARAC- 
TERIZED IN THAT the plurality of systems use at 
least one of an existing mobile communication sys- 
tem, GPS, VICS and an FM multiplexing system. 

16. A method in accordance with claim 1, CHARAC- 
TERIZED IN THAT said step (c) comprises a step 
(d) of preparing a mass storage (106b) in the 
mobile station (106) for storing mass information 
provided by the provider, and reading said informa- 
tion out of said mass storage (1 06b). 

17. A method in accordance with claim 16, CHARAC- 
TERIZED IN THAT said mass storage (106b) is 
capable of sharing media with storages included in 
fixed terminal units, which are connected to a wired 
network. 

18. An RVC method for allowing bothway communica- 
tion to be held between a mobile station (106), 
which sends a request for an information service 
and receives said information service, and an RVC 
system (200) at a roadside for sending said infor- 
mation service to said mobile station (106), wherein 
a central base station (204) and local base stations 



(206-21 0) perform at least one of electric-to-optical 
conversion and optical-to-electric conversion with 
information provided at a time of provision of said 
information service and effect asymmetric commu- 

5 nication via optical fibers (212), which constitute a 
part of a transmission path, for thereby dealing with 
a greater amount of information when said informa- 
tion service is provided than when said request is 
sent, CHARACTERIZED IN THAT said RVC 

io method comprises the steps of: 

(a) causing the mobile station (106) to send the 
request for an information service beforehand; 

(b) estimating, in response to the request, one 
75 of said local base stations (206-210) covering 

the mobile station (1 06) expected to receive the 
information service; and 

(c) causing, when the mobile station (106) lies 
in a service area to which the local base station 

20 estimated is assigned, a control station (202) to 

provide the mobile station (106) with informa- 
tion corresponding to the information service 
requested. 

25 19. An RVC method for allowing bothway communica- 
tion to be held between a mobile station (106), 
which sends a request for an information service 
and receives said information service, and an RVC 
system (200) at a roadside for sending said infor- 

30 mation service to said mobile station (106), said 
method using the RVC system (200) allowing a 
central base station (204) and local base stations 
(206-210), which effect said bothway communica- 
tion by at least one of electric-to-optical conversion 

35 and optical-to-electric conversion via optical fibers 
constituting a part of a communication path for said 
bothway communication, and said mobile station 
(106) to hold radio communication with each other, 
CHARACTERIZED IN THAT said RVC method 

40 comprises the steps of: 

(a) causing the mobile station (106), which lies 
in a service area covered by said local base 
stations (206-210) of the RVC system (200), to 

45 send the request for an information service via 

the local base station (206/208/210), said cen- 
tral base station (204), and a control station 
(202) beforehand; 

(b) estimating, in response to the request, the 
so local base station (206/208/210) covering the 

mobile station expected to receive the informa- 
tion service; and 

(c) causing, when the mobile station (106) lies 
in a service area to which the local base station 

55 estimated is assigned, a control station (202) to 

provide the mobile station (106) with informa- 
tion corresponding to the information service 
requested. 
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20. An RVC method for allowing optical-radio com- 
bined, bothway communication to be held between 
a mobile station (106), which sends a request for an 
information service and receives said information 
service, and a base station (206/208/210) at a 5 
roadside for sending said information service to 
said mobile station (106), said RVC method com- 
prising the steps of: 

(a) causing the mobile station (1 06) to send the w 
request for an information service to said base 
station (206/208/210); and 

(b) providing said base station (206/208/210) 
with the information service associated with the 
request previously in response to the mobile 75 
station (1 06) lying in a service area covered by 
said base station (206/208/210). 

21. An RVC method in accordance with claim 20, 
wherein in said step of sending the request for the 20 
information service an existing mobile communica- 
tion system is used for sending the request for the 
information service when said mobile station (106) 

is outside the service area (214-218), an RVC sys- 
tem (200) employing radio transmission and an 25 
optical fiber (212) being used for sending the 
request for the information service when said 
mobile station (106) stays in the service area (214- 
218). 

30 

22. An RVC method in accordance with claim 21, 
wherein said existing mobile communication sys- 
tem includes an existing telephone switching sys- 
tem and/or a dedicated line. 

35 

23. An RVC method in accordance with claim 20, 
wherein the information service is presented from a 
node storing and presenting information including 
music data and/or image data. 

40 

24. An RVC method in accordance with claim 23, 
wherein said node is allowed to be connected to 
any one selected from a group consisting of an 
Internet (300), a mobile communication system and 

an RVC system (200) employing a radio transmis- 45 
sion and an optical fiber (212). 

25. An RVC method in accordance with claim 20, fur- 
ther comprising the step of charging a fee on the 
basis of an amount and/or a content of the informa- so 
tion service provided. 

26. An RVC method in accordance with claim 21, 
wherein said mobile communication system and 
said RVC communication system (200) each com- 55 
prise a function of assigning said mobile station 
(106) with a network connection point identification 
and a path control function having a mobile trans- 



parency such as MobilelP and VIR 

27. An RVC method in accordance with claim 20, fur- 
ther comprising the steps of: 

managing physical and logical position infor- 
mation of said mobile station (106); 
associating the physical and logical position 
information with map information and network 
structure information; and 
estimating a location to which the information 
service is to be provided on the basis of the 
physical and logical position information, map 
information and network structure information 
as well as information on usual behavior and 
history of movement of said mobile station 
(106), a scheduled path along which said 
mobile station (1 06) is to move, and traffic infor- 
mation. 

28. An RVC method in accordance with claim 20, fur- 
ther comprising the steps of: 

sensing a condition of radio waves around a 
local base station (206-210) in the RVC com- 
munication system (200); 
monitoring the local base station (206-210) and 
a service area (214-218) covered by the local 
base station (206-210); and 
informing periodically a control station (202) of 
information on results of said steps of sensing 
and monitoring from a condition monitor station 
(220). 

29. An RVC method in accordance with claim 20, fur- 
ther comprising the step of causing said mobile sta- 
tion (106) to communicate with a roadside base 
station (206/208/210) employing radio transmission 
and an optical fiber (212) to be operative with a car 
navigation system (106c). 

30. An RVC method in accordance with claim 29, fur- 
ther comprising the step of communicating with a 
communication system such as a mobile communi- 
cation system, a GPS system, a VICS system and 
an FM multiplex system, following communication 
with the roadside base station (206). 

31. An RVC method in accordance with claim 29, 
wherein said mobile station (106) comprises a 
large-capacity storage (106b) for storing informa- 
tion. 

32. An RVC method in accordance with claim 31, 
wherein said large-capacity storage (106b) is com- 
patible in media with a storage included in a fixed 
terminal unit accommodated in a wired network. 
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33. An RVC method for allowing optical-radio com- 
bined, bothway communication to be held between 
a mobile station (106), which sends a request for an 
information service and receives said information 
service, and a base station (206/208/210) at a 
roadside for sending said information service to 
said mobile station (106), said RVC method com- 
prising the steps of: 

(a) transmitting a request of the information 
service with low speed transferring means; and 

(b) transmitting said information service with 
high speed transferring means, 

whereby asymmetric communication is estab- 
lished. 

34. An RVC method in accordance with claim 33, 
wherein in said step of sending the request for the 
information service an existing mobile communica- 
tion system is used for sending the request for the 
information service when said mobile station(106) 
is outside the service area (214-218), an RVC sys- 
tem (200) employing radio transmission and an 
optical fiber (212) being used for sending the 
request for the information service when said 
mobile station (106) stays in the service area (214- 
218). 

35. An RVC method in accordance with claim 34, 
wherein said existing mobile communication sys- 
tem includes an existing telephone switching sys- 
tem and/or a dedicated line. 

36. An RVC method in accordance with claim 33, 
wherein the information service is presented from a 
node storing and presenting information including 
music data and/or image data. 

37. An RVC method in accordance with claim 36, 
wherein said node is allowed to be connected to 
any one selected from a group consisting of an 
Internet (300), a mobile communication system and 
an RVC system (200) employing a radio transmis- 
sion and an optica! fiber (212). 

38. An RVC method in accordance with claim 33, fur- 
ther comprising the step of charging a fee on the 
basis of an amount and/or a content of the informa- 
tion service provided. 

39. An RVC method in accordance with claim 34, 
wherein said mobile communication system and 
said RVC communication system (200) each com- 
prise a function of assigning said mobile station 
(106) with a network connection point identification 
and a path control function having a mobile trans- 
parency such as MobllelP and VIR 



40. An RVC method in accordance with claim 33, fur- 
ther comprising the steps of: 

managing physical and logical position infor- 
5 mation of said mobile station (106); 

associating the physical and logical position 
information with map information and network 
structure Information; and 
estimating a location to which the information 
10 service Is to be provided on the basis of the 

physical and logical position Information, map 
information and network structure information 
as well as information on usual behavior and 
history of movement of said mobile station 
15 (106), a scheduled path along which said 

mobile station (1 06) is to move, and traffic infor- 
mation. 

41. An RVC method in accordance with claim 33, fur- 
20 ther comprising the steps of: 

sensing a condition of radio waves around a 
local base station (206-210) in the RVC com- 
munication system (200; 

25 monitoring the local base station (206-210) and 

a service area (214-218) covered by the local 
base station (206-210); and 
informing periodically a control station (202) of 
information on results of said steps of sensing 

30 and monitoring from a condition monitor station 

(220). 

42. An RVC method in accordance with claim 33, fur- 
ther comprising the step of causing said mobile sta- 

35 tion (106) to communicate with a roadside base 
station (206/208/210) employing radio transmission 
and an optical fiber (212) to be operative with a car 
navigation system (106c). 

40 43. An RVC method in accordance with claim 42, fur- 
ther comprising the step of communicating with a 
communication system such as a mobile communi- 
cation system, a GPS system, a ViCS system and 
an FM multiplex system, following communication 

45 with the roadside base station (206). 

44. An RVC method in accordance with claim 42, 
wherein said mobile station comprises a large- 
capacity storage (106b) for storing information. 

50 

45. An RVC method in accordance with claim 44, 
wherein said large-capacity storage (106b) is com- 
patible in media with a storage included in a fixed 
terminal unit accommodated in a wired network. 

55 

46. An RVC method for allowing optical-radio com- 
bined, bothway communication to be held between 
a mobile station (106) , which sends a request for 
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an information service and receives said informa- 
tion service, and a base station (206/208/210) at a 
roadside for sending said information service to 
said mobile station (106), said RVC method com- 
prising the step of sending the request for an infor- 
mation service using an RVC system (200) 
employing radio transmission and an optical fiber 
(21 2) in a service area covered by said base station 
providing the information service associated with 
the request. 

47. An RVC method in accordance with claim 46, 
wherein said RVC system (200) employing the 
radio transmission and the optical fiber (212) is 
interconnected to another communication network 
(300) through a gateway (16) or router including a 
protocol conversion function. 

48. An RVC method in accordance with claim 47, 
wherein said other communication network (300) is 
an Internet based upon an IP protocol. 

49. An RVC method in accordance with claim 47, 
wherein said other communication network (300) is 
further interconnected through a gateway (12) or 
router including a protocol conversion function to a 
public switched network. 

50. An RVC method in : accordance with claim 46, 
wherein in said step of sending the request for the 
information service an existing mobile communica- 
tion system is used for sending the request for the 
information service when said mobile station (106) 
is outside the service area (214-218). 

51. An RVC method in accordance with claim 50, 
wherein said existing mobile communication sys- 
tem includes an existing telephone switching sys- 
tem and/or a dedicated line. 

52. An RVC method in accordance with claim 46, 
wherein the information service is presented from a 
node storing and presenting information including 
music data and/or image data. 

53. An RVC method in accordance with claim 52, 
wherein said node is allowed to be connected to 
any one selected from a group consisting of an 
Internet (300), a mobile communication system and 
an RVC system (200) employing a radio transmis- 
sion and an optical fiber (212). 

54. An RVC method in accordance with claim 46, fur- 
ther comprising the step of charging a fee on the 
basis of an amount and/or a content of the informa- 
tion service provided. 

55. An RVC method in accordance with claim 50, 



wherein said mobile communication system and 
said RVC communication system (200) each com- 
prise a function of assigning said mobile station 
(106) with a network connection point identification 
5 and a path control function having a mobile trans- 
parency such as MobilelP and VIP. 

56. An RVC method in accordance with claim 46, fur- 
ther comprising the steps of: 

10 

managing physical and logical position infor- 
mation of said mobile station (106); 
associating the physical and logical position 
information with map information and network 

is structure information; and 

estimating a location to which the information 
service is to be provided on the basis of the 
physical and logical position information, map 
information and network structure information 

20 as weil as information on usual behavior and 

history of movement of said mobile station 
(106), a scheduled path along which said 
mobile station (1 06) is to move, and traffic infor- 
mation. 

25 

57. An RVC method in accordance with claim 46, fur- 
ther comprising the steps of: 

sensing a condition of radio waves around a 
30 local base station (206-210) in the RVC com- 

munication system (200); 
monitoring the local base station (206-210) and 
a service area (214-218) covered by the local 
base station (206-210); and 
35 informing periodically a control station (202) of 

information on results of said steps of sensing 
and monitoring from a condition monitor station 
(220). 

40 58. An RVC method in accordance with claim 46, fur- 
ther comprising the step of causing said mobile sta- 
tion (106) to communicate with a roadside base 
station (206/208/210) employing radio transmission 
and an optical fiber (212) to be operative with a car 

45 navigation system (106c). 

59. An RVC method in accordance with claim 58, fur- 
ther comprising the step of communicating with a 
communication system such as a mobile communi- 

so cation system, a GPS system, a VICS system and 
an FM multiplex system, following communication 
with the roadside base station (206). 

60. An RVC method in accordance with claim 58, 
55 wherein said mobile station (106) comprises a 

large-capacity storage (106b) for storing informa- 
tion. 
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61. An RVC method in accordance with claim 60, 
wherein said large-capacity storage (106b) is com- 
patible in media with a storage included in a fixed 
terminal unit accommodated in a wired network. 

5 

62. Apparatus configured to perform a method as 
claimed in any preceding claim. 



10 



15 



20 



25 



30 



35 



40 



45 



50 



11 



EP 1 085 696 A1 




12 



EP 1 085 696 A1 



Fig. 2 




110 



I 

CONTROL 
STATION 



I 



I 



102 



15* 




FIXED 
STATION 



BASE STATION 
FOR MOBILE 
COMMUNICATION 



104 




100 



13 



EP 1 085 696 A1 




14 



EP 1 085 696 A1 




EP 1 085 696 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 00 30 8146 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with Indication, where appropriate, 
of relevant passages 



to claim 



CLASSIFICATION Of THE 
APPLICATION flntCLT) 



US 5 572 221 A (HARLEVI ALEXANDER ET AL) 
5 November 1996 (1996-11-05) 



* column 2, line 59 - column 3, line 13 * 

* column 5, line 49 - line 60 * 

* column 6, Hne 59 - column 7, line 29 * 

* column 14, Hne 33 - line 40 * 

* column 15, Hne 20 - line 28 * 

* figures 3,4 * 

EP 0 673 177 A (OKI ELECTRIC IND CO LTD) 
20 September 1995 (1995-09-20) 



* column 3, Hne 29 - column 4, Hne 51 * 

* column 10, line 33 - line 52 * 

* column 38, line 26 - column 39, Hne 50 
* 

* figures 1,2,16,28 * 

EP 0 883 266 A (TOKYO SHIBAURA ELECTRIC 
CO) 9 December 1998 (1998-12-09) 



column 
column 
column 
column 

column 
figure 



5, Hne 11 - Hne 47 * 

7, line 39 - column 8, line 34 * 

12, Hne 10 - Hne 39 * 

14, line 34 - column 15, Hne 10 



21, line 25 - Hne 46 * 
5 * 



-A- 



The present search report has been drawn up for all claims 



1,5,11, 
12, 

18-20, 
27,28, 
33,40 



1,5-7, 
13,14, 
18,19, 
33,40 



1,2,9, 
10,16, 
18-20, 
33, 

36-39, 
46-50, 
54,55 



H04L12/28 



TECHNICAL FIELDS 
SEARCHED (InLCLT) 



H04Q 
H04L 



THE HAGUE 



Darts of completion of th© leaicti 

10 January 2001 



Exam in »f 

Barel, C 



CATEGORY OF CITED DOCUMENTS 

X : particular* relevant If taton atone 

Y : particularly relevant H combined wtth another 

document of the same category 
A : technological background 
O : non-written d i sclosure 
P : Intermediate document 



T : theory or principle underlying the Invention 
E : earlier patent document, but published on, or 

after the fifing date 
D : document cited In the application 
L : document cited for other reasons 



& : member of the same patent family, corresponding 
document 



16 



EP 1 085 696 A1 



4 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 00 30 8146 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with Indication, where appropriate, 
of relevant passages 



Relevant 

to claim 



CLASSIFICATION OF THE 
APPLICATION (lntCt.7) 



US 5 548 806 A (HIZUN0 T0SHI0 ET AL) 
20 August 1996 (1996-08-20) 

* column 11, line 5 - line 47 * 

* figure 7 * 



1,8,18, 

19,29, 

34,46 



TECHNICAL RELOS 
SEARCHED (lnt.CI.7) 



The present search report has been drawn up for all claims 



PliO© Of SMKtl 

THE HAGUE 



Data of oomptatlon of ttw March 

10 January 2001 



Barel, C 



CATEGORY OF CITED OOCUMENTS 

X : partioutarty relevant tf taken alone 

Y : particularly relevant If combined with another 

Document ol the same category 
A : technological background 
O : non-written disclosure 
P : Intermediate document 



T ; theory or principle underlying the Invention 
E : earlier patent document, but published on, or 

after the filing date 
O: document dtad In the application 
L : document dtad for other reasons 



& : member of the same patent f amity, corresponding 
document 



17 



EP 1 085 696 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 00 30 8146 



This annex lists the patent fcunfly members relating to the patent documents chad In the above-mentioned European search report. 
The members are as contained In the European Patent Office EDP file on 

The European Patent Office Is In no way liable for these particulars which are merely given tor the purpose of Information. 

10-01-2001 



Patent document 




Publication 




Patent family 




Publication 


dted In search repor 


t 


date 




members) 




date 


US 5572221 


A 


05-11-1996 


AU 


694575 


8 


23-07-1998 






AU 


3818995 A 


23-05-1996 






CN 


1170493 A 


14-01-1998 






EP 


0788720 A 


13-08-1997 






FI 


971778 A 


26-06-1997 






JP 


10513016 T 


08-12-1998 






RU 


2141738 C 


20-11-1999 






WO 


9613951 A 


09-05-1996 






us 


5825759 A 


20-10-1998 


j EP 0673177 


A 


20-09-1995 


JP 


1309427 


A 


13-12-1989 






JP 


2032009 


C 


19-03-1996 






JP 


7067186 


B 


19-07-1995 






JP 


1311628 


A 


15-12-1989 






JP 


2032011 


C 


19-03-1996 






JP 


7067187 


B 


19-07-1995 






JP 


1311629 


A 


15-12-1989 






JP 


2670085 


B 


29-10-1997 






JP 


1311630 


A 


15-12-1989 






JP 


2670086 


B 


29-10-1997 






JP 


1311631 


A 


15-12-1989 






JP 


2670087 


B 


29-10-1997 






JP 


1311632 


A 


15-12-1989 






' JP 


1969279 


C 


18-09-1995 






JP 


6103947 


B 


14-12-1994 






JP 


1311633 


A 


15-12-1989 






in 
JP 


1969280 


C 


18-09-1995 






JP 


6103948 


B 


14-12-1994 






JP 

yr 


1311634 


A 


1 t_1 0_1 QOQ 






jp 


1969281 


C 


18-09-1995 






jp 


6103949 


B 


14-12-1994 






jp 


1311635 


A 


15-12-1989 






jp 


6103946 


B 


14-12-1994 






jp 


1311636 


A 


15-12-1989 






jp 


1969282 


C 


18-09-1995 






jp 


6103847 


B 


14-12-1994 






DE 


68925706 


0 


28-03-1996 






DE 


68925706 


T 


17-10-1996 






EP 


0345601 


A 


13-12-1989 






US 


5058201 


A 


15-10-1991 


EP 0883266 


A 


09-12-1998 


JP 


11266278 A 


28-09-1999 


US 5548806 


A 


20-08-1996 


JP 


2669288 


B 


27-10-1997 






JP 


6224828 A 


12-08-1994 






JP 


2789987 


B 


27-08-1998 



For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



18 



EP 1 085 696 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 00 30 8146 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report 
The members are as contained In the European Patent Office EOP file on 

The European Patent Office Is In no way liable tor these particulars whteh are merely given for the purpose of information. 

10-01-2001 



Patent document 
cited In search report 



Publication 



Patent family 
members) 



Publication 



US 5548806 



JP 6237208 A 



23-08-1994 



s 



For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



19 



